ABSTRACT: Nowadays soils for vegetable growing are poor in humus because the possibility of using stable dung is limited. The application of Lignofert organic carbonaceous fertilizer made of ground lignite seems to be a solution. It is intended as a fertilizer for the field or greenhouse growing of vegetables, as a component to composts, soil substrates and likewise. Lignofert effects on the formation of lettuce yield, weight of heads and NaNO 3 content were studied in 2003 to 2005. Head lettuce grown in a greenhouse and in field conditions was a biological material. Average lettuce yields and average weight of heads in 2005 were statistically highly significantly higher in variants with Lignofert in comparison with the control variant grown in the greenhouse and in the field. The Lignofert effect on nitrate content in lettuce heads was not proved statistically. 115 the producer's recommendation Lignofert was worked into the soil to a depth of 100 mm.
This solution was a part of Research and Development Project No. 2003 SP 27/028 OD 01/028 OD 01-01-06-03. The effects of Lignofert as a regulatory agent in vegetable growing technologies were studied at growing several vegetable sorts. This study presents the results of experiments aimed at the growing of head lettuce in 2003 to 2005. The goal of the study was an analysis of Lignofert effects on the formation and quality of lettuce crops grown in field and forced conditions on arenaceous (sandy) soils. Kráľovič et al. (1997) reported that Lignofert as an organic carbonaceous fertilizer is mechanically processed lignite with particles of 0.1-10 mm in size. It contains at least 60% of organic substance weight in dry matter, which has quite a high content of humic acids (22%). It equals 4 tons of stable dung, 8 tons of compost or 6 tons of garden or composted peat. It is efficient chiefly on arenaceous and medium-heavy soils. Chemical composition of Lignofert is very similar to that of peat. Ložek et al. (1995) regarded as appropriate to use this organic fertilizer everywhere stable dung or other organic fertilizers were not used. It comes from the Baňa Záhorie Holíč (Záhorie Mine in Holíč) as a side product of brown coal mining. Lignofert is produced from young lignite that also contains a low amount of calcium and magnesium besides carbonaceous substances. According to Jandl (1999) , the feedstock is young lignite that is ground and sorted out to a desired particle size. Weismann and Kráľovič (1993) described the ecological importance of Lignofert residing also in its ability to block and retain hazardous substances (in particular heavy metals) in the form of indissoluble compounds. According to Pekař and Klučáková (2003) , it can find its application in the regeneration of contaminated soils with regard to positive effects of lignite on plant production.
MATERIALS AND METHODS
The Lignofert organic carbonaceous fertilizer produced by Baňa Záhorie (Záhorie Mine) was a tested material. Its composition and characteristics are described by the producer (Anonym 2000) . Cabbage lettuce of King of May variety was a plant material. The variety is suitable for early field growing as well as for forcing.
Variants of greenhouse experiments: -A 1 -Lignofert -the Lignofert fertilizer was applied at a dosage of 50 kg per 100 m 2 four weeks prior to the experiment establishment. According to the producer's recommendation Lignofert was worked into the soil to a depth of 100 mm.
Variants of field experiments: -A 1 -Lignofert -the Lignofert fertilizer was applied at a dosage of 50 kg per 100 m 2 four weeks prior to the experiment establishment. According to the producer's recommendation Lignofert was worked into the soil to a depth of 100 mm.
Observed parameters always in comparison with the control: -Yield of lettuce (t/ha), -Average weight of head (g), -Nitrate content per head (NaNO 3 ).
Lettuce was grown in field conditions and as a forced vegetable in a greenhouse. The plants were grown from seedlings. Common agronomic practices were used to tend the lettuce crop (Valšíková et al. 1996) . Harvest was done manually and gradually. Lettuce heads were weighed on PE 11 digital scales. Average weight of heads and yield per hectare were calculated from the measured values.
Among qualitative characteristics, NaN0 3 content in lettuce heads was observed. NaN0 3 content was determined with an ionoselective electrode (ISE). Average values obtained by the analysis of ten heads in three replications are quoted in results. Analysis of variance was used for statistical processing of experimental results.
RESULTS AND DISCUSSION
In the experimental year 2003, when lettuce was grown as a forced vegetable, no significant differences were observed in all studied parameters. The effect of Lignofert did not show to be positive (Table 1). At lettuce growing in the open field, the control variant had a conclusively higher yield per hectare than the Lignofert variant (average of the control 6.49 t/ha, average of Lignofert 5.95 t/ha, Table 2 ). The control variant reached higher average weight of heads than the Lignofert variant (control 152.3 g, Lignofert 137.3 g, Table 2 ). NaN0 3 content was also significantly lower in the control variant (2,334.33 mg/1,000 g) than in the Lignofert variant (2,652.66 mg/1,000 g, Table 2 ). Nitrate content expressed as NaN0 3 did not exceed the highest allowable amount for lettuce -3,285 mg/1,000 g in any variant. In the experimental year 2003, the positive effect of Lignofert organic carbonaceous fertilizer on the yield formation and quality of lettuce grown in field and forced conditions was not proved.
The statistical evaluation of experiments in 2004 shows that growing lettuce in the forced environment, higher average weight of heads was found out in the control variant (control 145.66 g, Lignofert 117.07 g, Table 3 ). Nitrate content was significantly lower in the control variant (control 335.69 mg/1,000 g, Lignofert 701.93 mg/1,000 g, Table 3 ), however NaN0 3 was profoundly below the allowable norm of 3,285 mg/1,000 g. In field conditions, in all observed parameters statistically insignificant differences between Lignofert variant and the control were determined (Table 4) . It can be stated that neither in this observed year was the positive effect of Lignofert on the formation and quality of lettuce crop proved.
It follows from the statistical evaluation of experiments in 2005 that growing lettuce in the greenhouse with application of Lignofert, highly significantly higher yield in Lignofert variant in comparison with Table 5 ). The application of Lignofert also increased the average weight of heads highly significantly (Lignofert average 219.32 g, control 189.87 g, Table 5 ). Nitrate content expressed as NaN0 3 did not exceed the highest allowable amount of 3,285 mg/1,000 g (Lignofert average 1,401.96 mg/1,000 g, control 1,358.78 mg/1,000 g, Table 5 ) and was statistically insignificant in the observed variants. By the application of Lignofert in field conditions, highly significantly better yield was reached (Lignofert 9.30 t/ha, control 7.35 t/ha, Table 6 ). The application of Lignofert also resulted in an increase in the average weight of heads (Lignofert 232.51 g, control 183.78 g, Table 5 ). Nitrate content expressed as NaN0 3 did not exceed the highest allowable amount. (Table 8) .
Lignofert is intended to be used in light sandy soils that are poor in organic material. Such soils occur in the territory of Southern Slovakia. Lignofert can be used as a single fertilizer or in combination with a commercial fertilizer or mould (Králová, Barkoci 2002 ). Lignofert does not cause nuisance (Králová, Barkoci 2002) .
CONCLUSION
Application of organic fertilizers is preferred from the aspect of sustainable development of vegetable growing. The Lignofert organic carbonaceous fertilizer belongs to such fertilizers. Its positive effects on the formation and quality of field and forced lettuce yields appear in a longer time horizon. It was proved by highly significant yield increase and average weight of heads in the Lignofert variant in comparison with the control variant in 2005. The influence of Lignofert organic fertilizer on nitrate content of lettuce heads was not significant (Tables 5 and 6 ).
Statistically insignificant differences between Lignofert variants and control variants in the observed parameters were registered from average values for the period of years [2003] [2004] [2005] . It does not imply that Lignofert application does not have a positive effect, but it is necessary to take into account a certain decomposition period of this organic fertilizer. That was proved by a highly significant (Tables 7 and 8 ).
The producer of Lignofert recommends to apply Lignofert every 4 years. Thus research of its effect on the formation and quality of yield should also be conducted in a longer time horizon than three years. Ecological importance of the Lignofert organic carbonaceous fertilizer consists in that it complies with ecological agriculture requirements. It is included in the list of fertilizers and ancillary substances permitted in ecological agriculture in terms of § 3 letter d) of Act No. 42/2004 on Ecological Agriculture.
